UNCLASSIFIED 
AD  NUMBER 


AD341205 

CLASSIFICATION  CHANGES 

TO: 

UNCLASSIFIED 

FROM: 

CONFIDENTIAL 

LIMITATION  CHANGES 

TO: 

Approved  for  public  release;  distribution  is 
unlimited.  Document  partially  illegible. 


FROM: 

Distribution  authorized  to  U.S.  Gov't,  agencies 
and  their  contractors ; 

Administrative/Operational  Use;  01  FEB  1960. 
Other  requests  shall  be  referred  to  Army  Signal 
Research  and  Development  Laboratory,  Fort 
Monmouth,  NJ.  Document  partially  illegible. 


_ AUTHORITY _ 

USAEC  ltr  dtd  16  Jan  1980;  USAEC  ltr  dtd  16  Jan 
1980 


THIS  PAGE  IS  UNCLASSIFIED 


o 


o 


jLA5 


CLASSiFIC 


FROM:  Cl 

authority 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  THE  BEST 
QUALITY  AVAILABLE. 

COPY  FURNISHED  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


DEFENSE  DOCUMENTATION  CENTER 

FOR 

SCIENTIFIC  AND  TECHNICAL  INFORMATION 

CAMERON  STATION.  ALEXANDRIA.  VIRGINIA 


NOTICE:  When  government  or  other  drawings,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related 
government  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  invention  that  may  in  any  way  be  related 
thereto. 


NOTICE: 

THIS  DOCUMENT  CONTAINS  INFORMATION 
AFFECTING  THE  NATIONAL  DEFENSE  OF 
THE  UNITED  STATES  WITHIN  THE  MEAN¬ 
ING  OF  THE  ESPIONAGE  LAWS,  TITLE  18, 
U.S.C.,  SECTIONS  793  and  794.  THE 
TRANSMISSION  OR  THE  REVELATION  OF 
ITS  CONTENTS  IN  ANY  MANNER  TO  AN 
UNAUTHORIZED  PERSON  IS  PROHIBITED 


BY  LAW. 


CONFIDENTIAL 


ASTRO -CO**JNICATTONS  BRANCH 
ASTRO-HJCCraONICS  DIVISION 
C  (HOI CATIONS  nSPAMMK 

U.  S.  ARKI  SIGNAL  RESEARCH  AND  DEVELOPMENT  IAB ORATORY 


1  February  I960 

SUBJECT:  Monthly  Prograss  Report  (l  Jan  -  31  Jan  60)  on  ARPA  Order  No.  33-60. 

Delayed  Repeater  Satellite  Communication  System,  Project  Courier  (U) 


TO:  Director 

Advanced  Research  Projects  Agency 
Washington  25,  D.  C. 


1.  (U)  This  monthly  report  Is  submitted  in  accordance  with  Instructions 
contained  In  Amendment  No.  2  (Attachment  No.  1)  to  ARPA  Order  No.  33-59*  dated 
1  Apr  59. ' 

2.  (c)  Narrative  Sumaary:  Satisfactory  funding  for  this  fiscal  year  has 
not  yet  been  established.  Visits  nade  to  contractors  and  subcontractors  during 
the  month  indicate  that  vork  on  all  phases  of  the  Courier  system  is  progressing 
except  that  effort  has  been  reduced  to  permit  the  contractors  to  function  as 
efficiently  as  possible  In  the  face  of  funding  shortages  and  the  possibility  of 
vork  stoppage.  Schedules  have  been  established  for  delivery  of  the  ground  catenas 
towers  to  each  of  three  sites;  detailed  information  has  been  prepared  In  connection 
vlth  the  Puerto  Rican  site  and  construction  at  this  location  Is  continuing  in  a 
satisfactory  manner.  Official  authorisation  to  Implement  the  second  site  has  not 
been  received. 

3.  Specific  activities  during  Jan  60  follow: 
a.  Technical  Status 

(l)  Visits  to  contractors  during  the  month  Included: 

(a}  (u)  lh-21  Jan,  Fhllco  WDL,  Palo  Alto:  Review  of  progress 

covered  the  effort  on  the  satellite  structure,  thermal  design  results,  electronic 
components  and  the  microwave  antenna  daslgn.  A  detailed  report  on  results  of  antenna 
pattern  measurements  Is  included  as  supplementary  information  to  this  report  (Inal  l) 
Subcontractor  effort  on  the  tape  recorder  vork  was  also  reviewed  end  preliminary  tast 
results  indicate  that  specification  requirements  will  be  met.  A  microwave  receiver 
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prototype  vu  delivered  fro.  Philco,  Philadelphia,  where  the  r"-tlv*r1vo'k»  “  "*11 
as  other  microwave  components ,  is  being  conducted.  A  breadboard  model  or  toe 
microwave  diplexer  unit  was  also  received,  however  this  aodel  appeared  to  require 
extensive  rework  before  acceptance.  Performance  of  the  units  could  not  be 
assessed  during  this  visit  due  to  tuning  mechanism  alignment  difficulties.  Hickmi- 
cadmium  batteries  designed  for  Courier  are  currently  undergoing  life  test  at 
Sonotone  Co. 

(b)  (U)  18  Jan  60,  ITTL:  Work  on  this  contract  baa  been  reduced 
to  permit  the  contractor  to  function  in  the  face  of  funding  shortages  “dthe 
possibility  of  work  stoppage.  Aspects  of  the  work  reviewed  included  progress  on  all 
electronic  components  being  fabricated  at  ITTL  plus  all  subcontractor 

Several  approaches  are  being  investigated  for  the  parametric  «c«lws  to  optimise 

the  required  tuning  range  and  noise  figure.  Pinal  design  of  the  "X  hand  _ 

oscillator  ia  nearing  completion.  Work  ia  continuing  JJT* 

Those  released  for  fabrication  include,  the  frequency  multiplier  unit  of  ^e  OBP 
receiver,  70  me  gaussian  filters,  IP  amplifiers,  post  IP  amplifiers,  and  the 
demodulator -combiner .  Completion  of  the  1  KW  UHF  aapimera  awaits 
Varian  802  klystrons  which  are  expected  momentarily.  Effort  at  Adler  JJJ*®***®  *** 

(subcontractor  for  the  van  installation)  has  been  reduced  to  a  level 
with  available  funds.  No  overtime  work  was  accomplished  during  this  month.  Results 
of  this  reduction  in  effort  will  be  reflected  as  delay  in  the  delivery  of  the 
equipment  being  procured  from  ITTL. 

(c)  (U)  18-22  Jan,  Radiation  Inci  Primary  purpose  of  this  visit 
was  to  review  all  antenna  feed  and  rotary  Joint  work  and  servo  system  deeign. 

effort  must  await  finalisation  of  the  microwave  feed,  now  being  designed.  Detail 
design  of  the  shelter,  cabling,  console  and  individual  chassis  isa^oach^Jg 
completion.  Fabrication  of  these  components  was  started  15  Dec  59  TOrk  1# 
continuing  at  a  rate  consistent  with  present  delivery  schedules. 

(d)  (C)  12-26  Jan,  D.  S.  Kennedy  (subcontractor  to  Radiation 

for  tower  and  reflectors):  Present  effort  is  directed  toward  completion  of  the 
fabrication  of  Tower  No.  1  (Puerto  Rican  installation)  with  the  f 

remaining  to  be  accomplished:  installation  of  slip-ring  assenbay,  completion  of 
dash-pot  assembly,  mounting  of  AZ-KL  turret,  completion  of 

wiring  of  all  electrical  units.  A  final  system  assembly  on  Tower  No.  1 jj^ldb* 
completed  by  1  Peb  60  with  component  and  eystemtesting  7 

9  Peb.  The  anticipated  delivery  schedule  for  Tower  Ho.  1  is  es  follows: 

15  Peb  60  -  available  for  shipment  at  D.  S.  Kennedy, 
Cohassst,  Hass. 

23  Peb  60  -  delivery  to  the  site  at  Camp  Salines, 

Puerto  Rico 

5  Mar  60  -  erection  work  completed,  on-site  acceptance 
testing  started 
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Tover  Ho.  2  originally  scheduled  for  Installation  at  Torrejon  AFB.  Madrid,  will  be 
ready  for  shipment  fix*  D.  8.  Kennedy  on  or  about  1  Mar  60.  Radiation  Ins.  has 
Uf*SRDL  ia  the  event  this  equipment  cannot  be  shipped  in  the  12  Feb 
to  13  May  60  period,  Increased  costs  will  be  Incurred  due  to  rescheduling,  redeploy-' 

afnL0f»per*0Bn*1#  Btor***  °*  tb*  unit*  Tower  Ho.  3,  scheduled  for 
at  the  Hawaiian  site,  will  be  ready  for  shipment  about  1  Apr  60.  Arrangements  are 
being  nade  to  store  this  equipment  at  the  Sacramento  Signal  Depot  pending  final 
disposition. 


(2)  (U)  A  meeting  held  at  USASRDL  with  ITTL  and  Radiation  Inc. 
resolved  interface  areas  between  the  ground  station  equipment  and  the  tracking 
antenna  equipment.  It  was  mutually  agreed  that  the  RF  components  being  built  by 
Radiation  Inc.  would  not  be  Installed  at  the  Puerto  Rican  site  until  compatibility 
tests  have  been  performed  at  ITTL  to  determine  the  acceptability  of  these  components 
from  the  standpoint  of  power-handling  capacity  (l  IV)  and  noise  power  measunments 
using  toe  ITT  low-noise  parametric  receivers  and  transmitters.  An  estlamted  date  of 
1  Mar  60  appeared  reasonable  for  these  tests.  Further  agreements  concerned  the  level 
of  tracking  signals  to  be  provided  to  too  servo  system  by  ITTL,  requirements  for  the 
recording  of  angular  position  data,  and  panel  light  coding  system  differences 
between  toe  prime  ITTL  gear  in  toe  operations  van  and  the  Radiation-supplied  antenna 
remote  control  console. 

(3)  (C)  At  the  Camp  Salinas  site,  preparation  work  has  been  conle ted 
and  the  concrete  tower  foundation  is  ready  for  Installation  of  the  D.  S.  Kennedy 
tower.  A  security  fence  and  bore-sight  tower  have  also  been  installed.  Installation 
work  Is  expected  to  begin  in  Puerto  Rico  approximately  15  Feb  60  and  arrangements  are 
currently  In  progress  to  provide  for  water  transportation  of  the  towers  for  this  site. 

(*0  (c)  In  order  to  economically  utilise  the  scheduled  mnpower  for 

toe  Installation  at  the  second  site,  work  oust  proceed  not  later  ♦-*>»»  12  Feb  60. 

Any  deviations  from  this  schedule  will  result  In  increased  costs  for  re-scheduling, 
redeployment  of  personnel,  storage  of  equipment,  and  a  possible  conflict  with 
fabrication  and  installation  of  the  third  ground  station  In  Hawaii. 

b.  Problems  Encountered 

(1)  (c)  Ho  action  can  be  taken  to  implement  the  second  site  until 
official  authorisation  to  proceed  has  been  received. 

(2)  (u)  Rearrangement  of  funding  schedule  necessary  to  fund  contracts 
through  completion  to  avoid  work  stoppages,  delays  and  Increased  costs. 

c .  Vork  Schedule 

(1)  (U)  Courier  steering  committee  meeting  will  be  held 
Feb  I960  at  USASRDL 

(2)  (U)  Visits  to  contractors  and  subcontractors  will  be  continued. 
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(3)  (c)  In-plant  ijntn  compatibility  taata  between  a  functional 
satellite,  a  ground  station,  and  a  checkout  van  vill  be  conducted  at  ZTTL. 

(4)  (C)  Radiation  Inc.  trill  perform  system  tests  on  the  ground  antenna 
system  in  Puerto  Rico  in  Mar  60  using  available  equipment. 

(5)  (u)  Schedules  for  completion  of  work  on  towers  for  all  three 
sites  is  noted  in  Par  3-a.(l)(d)  above. 

d.  Action  Required  by  ARPA 

(1)  (U)  Providing  USASRDL  with  sufficient  funding  to  prevent  work 
stoppages  at  contractors'  plants  and  attendant  problems. 

(2)  (u)  Decision  on  the  Second  Courier  site. 


1  Incl 
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16  j— try  i960 
by  Donald  H.  ttrx  sod  John 6iti«dlBo^=“ 


U.  S.  inqr  Slgml  R  &  D  laboratory 
Fort  Itwnwth,  Raw  Jonty 

for  Contnet  DA  36-039  00-78958 


1. 


Dsaeriifclca  of  last 


The  toot  consisted  of  asking  aeasurenents  of  motived  signal  level 
*t  10  degree  lw to  over  tht  btal  albert  on  ttiich  tht  Pbileo  developed 
fin  entases  la  ooattrod.  A  flgurt  bolov  gives  tht  oooimtlalii  of  tht  test 
mt-vqf  tap!  oyod  Meeeuxsaaats  sere  off  to  tod  by  placing  the  fin  strut  tart 
at  *  fives  angle  elth  respect  to  aeaith  and  rotatlsf  the  oslsnth  through 
180  legnm  In  10  decree  stepo.  Bteh  condition  ess  loomed  elth  the 
course  both  horlsontelly  usd  vertleully  polarised.  Tht  sphere  ess  arlested 
for  too  enters!  aerlea  of  readings  thereby  giving  redwsdent  dots.  IMe  It 
explained  In  the  dlteussloa  of  the  00 -ordinate  systen  need. 


2.  Qo-erdlnste  Syrten 

Uhtn  looking  Ceos  the  eoureo  of  radiation  toesrda  the  sphere  elth 
the  fin  u  ni  the  foLLoelsc  notation  applies: 

novation:  Zero  shevntlon  corresponds  to  the  fin  pointing  eky- 
emd  the  seslth  axle.  90  degrees  corresponds  to  the  fin  pointing 

parallel  to  the  growl. 


Aalnsth:  90  digit  1  aslncth  corresponds  to  the  fin  pointing 
toesris  tin  reiiatij*  eoureo  shea  the  elevation  Is  also  90  decrees.  At 
0  degree  adnoth  and  90  degree  elevation  the  fin  Is  to  the  left  sbsn 
▼loned  fron  the  mllstlng  aonree.  Accordingly,  at  ISO  degree  aslneth 
end  90  degree  elevation  the  fin  le  seen  on  the  right  side  of  the  sphere 
then  rlsmed  fron  the  radiating  eoureo. 

HMHMeasHtta  »—4«g  this  eo-oriinate  systen  sere  node  with  the 
radiating  source  horlsontelly  net  vertically  polarised  and  tdth  the  fin 
horlsentally  and  vertically  polarised.  Rsfhreaee  for  the  fin  polarisation 

le  takes  then  both  aslanth  end  elevation  is  at  90  degrees. 

3*  Jest  Rwdiaaat  and  Set-up 


The  falloulng  eheteh  gives  the  teat  efuipeeat  and  set-up  en- 
ployed.  All  fhellltUs  sere  sspglled  by  Jhilao  Corporation  at  their 
3875  Fabian  thy,  Bale  Alto,  California,  plant.  Serial  makers  refer  to 
either  the  teat  epuijnent  ■asfastumr'e  susber  or  the  Ihlleo  audwr  as 
Indicated  by  a  CH  prefix  to  the  Ihlleo  makers. 


Xael  l 


k  3/M  1170 


6*3  a/i  139 


25  Itet 

RG-58/u 


■MI3» 

3/M 

OZ-«O^I 


dmUxmLm  firaqseany  m  HP  80 6fl  slotted  lias  with  aa  HP  M»  prate  sad 
HP  Mod  dstector  sas  Inserted  at  output  of  Klystron  aooat  sad  couplsd  by 
approximately  k  fsat  RG-58/u  cable  to  HP-415B  SUB  aster. 

**3perry  IXb 3  klystron  used. 


Standard  conditions  applying  to  the 

1.  Frequency:  d.69  kac/s 

2.  Detector  settlnge  (HP  *15B): 

a.  Low  nap 

b.  200  boleaeter 

3.  Klystron  Ibsar  Supply  Settings; 

a.  Bmb  voltage:  12J0V 

b.  Beflector  voltage:  3707 


follow: 


«.  QrlA  voltage:  07  qprax. 

d.  Modulation  NlMtor:  grid 

e.  Modulation  type:  lynm  wn 

f.  Modulation  f  lltude:  77V  aggros. 

g.  Modulation  fre«uency:  optinlssd  on  HP-415B  (£*1000  «/■) 

h.  Boat  current:  35  Mi 

I.  Grid  calibration:  l/lO  division  high* 

J.  Befleetor  calibration:  ^/l0  division  higfa» 

k.  Motor  reeding  of  been  voltage:  1300V 

K.  Jafciaat  soles:  cz  JO  db.  Levels  of  65  db  acre  obaerved 
ooccslonally  and  ucak  ner  ir— its  were  not  aada  at  that  tlaa. 

With  the  fin  antenna  oriented  at  90  degree  elevation  and  90  dagraa 
adanth,  the  following  neaawrs— t  definitions  apply: 

Case  1:  Soares  is  horlsantally  polarised 
Fla  la  horisontally  polarised 

Case  2:  Source  lc  vertically  polarised 
Fla  la  borlnontally  polarised 

Case  3:  Source  is  borl  son  tally  polarised 
Fin  is  vertically  polarised 

Case  V:  Source  is  vertically  polarised 
Fin  la  vertically  polarized 

5.  Qala  Befaisnce 

Tasking  a  gain  calibrated  antenna,  a  2  Z  2  foot  sheet  of  *!«■<— 
with  an  B049/u  wnveguidn  to  eoosc  adapter  was  euployed  to  establish  a  gain 
reference  for  the  aye  ten.  Mudnun  level  and  half  power  levels  ears  recorded 
la  both  pin  a  for  this  broadly  directional  slot  antenna. 

3 

*Qne  division  -==  500  volts  on  aster  bean 


voltage  calibration 


(* 


Slot 


CIMM  1  -  aedlatlnc  Soma  ml 
plane  fatten) 


Ocadltlon  i^y^i 

Mtfaa  level  l»8  db 

BftlX  jowr  level  51  db 

Half  power  level  51  db 

Caee  2  -  Radiating  Source  aw 
(H  pine  patten) 

Condi  tin  Lem 

Malea  level  k8  db 

Bklf  power  level  51  db 

lUf  power  level  51  db 


7*  Pale  Computation 


Aalaath 

93  decrees 
149  decrees 
40  degrees 

Slot  catena  Vertically  Polarised 


Axiwxth 


12$  decrees 


Am  ag^exlaate  fonmln,  napshle  of  approadaatliic  side  lobe 
contributions,  but  aeglaetiac  losses  in  the  spates  is  w^plnjeil  to  estlnte 
the  pin 


Gr'  ■  X 
where  Or' 


40,000 
■  reoeivinf 


fie  -  I  plane 
fih  -  H  plans 


ana  vein  (ratio) 
vidth  in  naffisee 
width  la  decrees 


X  ■  A  fraction  xeletlac  the  efoi valent  solid  anCla 

eovence  of  an  antena  to  the  half  power  biensidths. 

3<t-  149  -  40  -  109  Inner 

$  h-  125  -  6l  -  64  decrees 

X  ^  3/4* 

Qr*  "  3/4^40^00°  -  4^,3  (retio) 

Gr  «  10  loc  Gr' 

-  10  log  4.3  -  6.3  db 


*dn  estlaated  veil 


Verwalljr  pimbM  AUm  isfoxuai 
7  4b  in  lieu  of  the  flgoee  stated 


8.  qin  Adjustaent 


The  slot  satsss  level  corresponded  to  a  Mass  b8  db  reading- 
Asswing  a  8  db  gain  for  tbs  slot  antewa,  a  db  wading  la  tbs 
fallowing  data  aoriesponAe  to  lootwpls  level.  If  ttao  IMloo  figure 
of  7  db  is  used  a  55  db  vending  corresponds  to  isotropic. 

9*  Bffsst  of  tuner 

la  sa  effort  to  evaluate  tbs  loss  resulting  fno  sdassteh  of 
the  bolowter  sad  tbs  feed,  a  double  stab  taasr  uas  added  betseea  tbs 
bolowter  sad  tbs  estonao  feed  for  both  tbs  fin  Bad  tbs  slot  antennas. 
Using  horizontal  polarisation  tbs  following  dsta  resulted. 


Astesaa  Twer  Level 


slot 

no 

b9.0 

slot 

yes 

**9*5 

fin 

BO 

60.7 

fm 

JM 

58.5 

Both  antennas  were  operated  in  90*  saiwtb  sad  90  degree  elevation 
conditions. 

10.  Fla  Antenna  Measured  Data 

&e  following  tables  glee  the  raw  data  aeaeured  oa  the  fla  sateens. 
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BGBXZGKAL  90QBCB  -  BCB1Z0REAL  7H 


Obm  1 


SEHI 

0 

10 

*1 

30 

40 

50 

60 

70 

3 

AZHS7IH 

■1 

■1 

0 

60.4 

6$  .2 

61.0 

57-6 

55.2 

53.0 

$2.0 

51.4 

50.4 

50.9 

10 

60.9 

66.6 

62.2 

$8.0 

55.1 

53-0 

52.4 

$0.6 

50.4 

$0.0 

ao 

64.0 

64.4 

61.6 

59-5 

57.2 

$4.8 

53.2 

51.6 

50.9 

50.4 

30 

61.4 

60.0 

59.5 

58.$ 

$6.6 

55.1 

ES 

52.4 

ES 

$2.4 

$0.4 

57.2 

$6.6 

56.$ 

$6.0 

55-1 

$4.8 

53.0 

52.4 

52.8 

50 

$0.2 

$6.0 

55-2 

EH 

EH! 

53.6 

53.0 

53.0 

52.4 

$1.8 

60 

58.4 

55.8 

$4.4 

53.6 

53.2 

53.4 

53.0 

53.0 

$2.8 

52.4 

70 

$0.6 

$6.0 

m 

53.2 

53.2 

53-4 

53.6 

53.2 

53.* 

EES 

do 

$0.4 

55-8 

53.4 

53.0 

53-0 

ES 

EH 

ES 

EH 

90 

$0.6 

55.4 

53.2 

53-0 

53-4 

EH 

ES 

55.3 

55.2 

55-8 

100 

$0.6 

55-4 

53.6 

53.0 

$3.6 

EH 

IS 

55.4 

55.0 

54.8 

no 

$0.4 

55.4 

$4.0 

53-0 

53.6 

53-8 

IEH 

55.2 

ESI 

123 

$0.1 

55-4 

EE 

53-0 

53-4 

53-4 

53-4 

ES 

53.0 

$2.0 

130 

58.1 

55-4 

EH 

53-2 

53-4 

53-0 

53*6 

53.0 

$2.8 

$2.2 

i4o 

57-6 
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1*.  Coaelttslon 


_ It  ii  concluded  that  the  ntio  at  the  madmm  to  ilaiu 

zee;  seat  of  the  fin  antenna,  uhan  eyerated  la  conjunction  with  aa 
orthognaaVly  polarised.  tendnal  isvayyratfaktely  8.7  dh.  Dae  to  the 
lack  of  o  reference  pain  Batman ,  an  mait  relationship  ec^arjb* 
obaarod  lovela  eith  isotropic  level  uas  not  established  It  la 
estimated  that  tha  ranpe  of  levels  observed  — i~i  rj  nisi  to  ±  h  db 
alth  reapeat  to  isotroyie. 


_  It  ia  also  eonslnded  that  tha  fin  onto mm  eq&oped  in  these 

naaamunuats  does  sotjMteh  a  50  ohn  s/a  tea.  Moordingly,  idiltlr— 1 
wrk  to  inprore  tha  USSR  of  the  aatanaa  sort  be  laplaneated  before 
the  design  is  suitable  for  Courier  use. 
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